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(2) Japanese Patent Application Laid-Open No. 2002-124649 (1996) 

"SEMICONDUCTOR INTEGRATED CIRCUIT AND METHOD OF 

MANUFACTURING THE SAME'' 

The following is an English translation of an extract of the above application. 

5 

As shown in Fig. 9, a silicon oxide film 24 is formed on a barrier layer 23 and a 
silicon nitride film 18. 

Next, a hardmask 26 composed of a tungsten film is formed at an upper portion of 
the silicon oxide film 24. 
10 Next, as shown in Fig. 10, a photoresist fihn (not shown) is formed on the 

hardmask 26, and then dry etching is performed on the hardmask 26 using the photoresist 
film as a mask. Thereafter, dry etching is performed on the silicon oxide film 24 and 
the silicon nitride film 18 using the hardmask 26 as a mask, thereby forming a deep hole 27 
(concave portion). On a bottom surface of the deep hole 27 (concave portion), a 
15 surface of the barrier layer 23 existing in a through-hole 23 is exposed. 

Next, after remaining hardmask 26 at the upper portion of the silicon oxide film 24 
is removed using a solution containing hydrogen peroxide, a tantalum nitride film 29 is 
formed at the upper portion of the silicon oxide film 24 and inside the hole 27 as shown in 
Fig. 13. 

20 Next, as shown in Fig. 14, a Ru film 30 (having a thickness of approximately 30 

nm) is formed at an upper portion of the tantaltim nitride film 29 by CVD method. 

Next, heat treatment in the reducing atmosphere such as NH3 atmosphere for 3 
minutes at a temperature of 600 ''C is performed. After that, heat treatment in the 
non-oxide atmosphere such as N2 atmosphere for 2 minutes at a temperature of 750 °C is 

25 performed. 
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Next, after a photoresist film (not shown) is applied on the Ru film 30 and whole 
image exposure is carried out, the photoresist film (not shown) is left in the hole 27 by 
developing the photoresist film. 

Next, dry etching is performed using the photoresist film as a mask to remove Ru 
5 films 30b and 30d on the silicon oxide fihn 24, thereby forming an lower electrode 3 OA. 
Thereafter, the photoresist film in the hole 27 is removed (Fig. 15). 

Next, as shown in Fig. 16, a tantalum oxide film 32a is formed inside the hole 27 in 
which the lower electrode 3 OA is formed and on the silicon oxide film 24. 

Next, as shown in Fig. 17, a tantalum oxide film 32b is further formed on the 
10 tantalum oxide film 32a. 

Next, as shown in Fig. 18, an upper electrode 33 is formed at the upper portion of 
the tantalum oxide fihn 32b. The upper electrode 33 is formed by forming a Ru film 
33a (having a thickness of approximately 70 nm) and a W fihn 33b (having a thickness of 
approximately 100 nm) at the upper portion of the tantalum oxide film 32b using CVD 
15 method, for example. 

As described in detail above, according to the preferred embodiment, because heat 
treatment in the reducing atmosphere is performed, it is possible to remove oxygen and 
organic impurities which are incorporated into the Ru film, at the time of depositing the Ru 
fihn composing the lower electrode 3 OA. Ftirthermore, because heat treatment in the 
20 non-oxide atmosphere at a high temperature is performed, the Ru film 30 can be densified. 

As a result, it becomes possible to prevent the barrier layer 23 from being oxidized 
due to the effects caused by oxygen in the Ru film 30, and thus to ensure continuity between 
the Ru film 30 and the barrier layer 23 (plug 22). 

Moreover, concavity and convexity of the Ru film can be reduced by removing 
25 oxygen and organic impurities which are incorporated into the Ru fihn at the time of 
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deposition of the Ru film. Further, the Ru fihn can be flattened and densified owing to 
subsequent heat treatment in the non-oxide atmosphere at a high temperature. 

As just described, because the Ru fihn is densified, the contraction and fluctuation 
of the Ru film during heat treatment can be prevented at the formation of the tantalum oxide 
5 film to be formed at the upper portion of the Ru film, and consequently a reduction in 
distortion of the Ru fihn can be accomplished. As a consequence of this, a reduction in 
leakage current can be attained. 
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[it3c«i] (a) ^mtm&Lo^mmiz^^v-iijv 
mnmMisFET^Bmi-?>:s^mt. (b) suib^^ 

^ffjicmm^titzy^^^m^-tzjimt. (c) huib 

y7^±izmihty U 3 Vj^^fl^sKrsxSi:. (d) Hu 

Ji5fi!t-rsx?gh. (e) mmiiommii^u^mmz. r 

CD«SM<£fl5fi£^SXgi:, (f ) Hui3Ru|^cD«Jllg 10 

±K:i&ai»igiiK&?i^jE£i-sxgi:, (g) mimmm 
«iHiiis^a©sjj§*s. 

M^J?fflMI SFETSJl^fie-rsxgi:. (b) milB^^ 

';-b;i/ai»?fflMi sFETCDv-;^^ pu-fv^^jfcs 

^wtcsi^^nfer^^^j^fig-rsxigi:. (c) HuiB 20 

r^i^±lzm<ti^')=t>mt:m-^-t^:i:.mt. (d) Bu 

ji^fie-rsxgfc. (e) mmj[.<Dmmisi:vm&iz, r 
u cDrnmit-^m n mim\ ^sis^-B-scifctioTRu 

MSrJ&fig-rSXigi;, (f ) HuiBRuM^feiiTctt^ffl^ 
T-e^Wliat-SxSJ:, (g) ByiBRul!g±{3§ailfiiifc 

i^^jKfiKi-sxigi;, (h) mmnm.mm.m±\c±^m. 

[lt«J@4] (a) i|£3l«:a«(Di«li{c^^ i;-tr;i/ 30 
S»?fflMI SFETSJBBK-rsxigi:, (b) milB^^ 
U-k;i/aJi^fliMI SFETCDV-y^. Fl'^>'^Mi:« 
aW^CSM^ixfcT-^^SrJi^JSKfSXMi:. (c) huIB 
y"pif±.\miti^ U :3 >lie[S3iJfiE-rsxS4:, (d) m 
Wmit 'J 3 mi IB r ^ ^J'SH t T- SiJig-T S ?L S 

JKJSgl-Sxgi:, (e) BuiB?L©iPi|S*5J;VjSa5(c. R 
u 0^mih^m i: ^Yb^PJ <£S*£; ^ -a- S d i: (c <t o T R u 
ISSJi^fiK^Sxgi:, (f ) aUfBRuHSt^iSTC^^ffl^ 

mm^m-tJ^mt. is) midRnm±iznmmmm^ 40 

(h) HuHB^g«SiS'M±K±gp®«iS: 

Ctt««5] (a) ili»*f:»«CD^Sffl(3Jl^fig^nfe 
U-fe;uatf^fflMI SFETh. ( b ) BtiI3;>( ^ U -b 

(c^ig^tifcr^^i:. (c) Hui3r^<r±c?i^fiE$n 
fcl8Ybs^'j3>|li:^ (d) HuiBS?Ybs^Un>il4'lc?f^ 
BE^n^ HUfBrv^SB*T-Mffi-r5?LT-$)c>T. ?L© 
•tCDai^fAs-e©@gCD5m±-I?fc5?Li:x (e) iu§3 50 
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nfeRuK®«MiK*»?)*eSTg|J«8ii:, ccDTSP«@ 
[0 0 0 1] 

?L (CagP) ®l^gP{cMIM;^ii (Metal- Insulator-Meta 
[0 0 0 2] 

[^^e3l5®li^ff] dramh:. ';-ir;i/StRfflMi sf 

E T i:C:©M I S F E TCit9iJ{cgEigS*nfcttSS«ffl 

{b^ > ^J' J; V±S^mm. i: 55; S -> 3 > ^ jiiifeJi;» u 

[0 0 0 3] c®tf«M«ffl^a^^tt, 
mmit^m^. fei.s«©^a&fiiffi^2>fc»s 

[0 0 0 4] 

[^B^A5^«^bJ:di:-r5SS] b*-L«;*st>. TSUm 

<b^>^;i/OiieffiYb-^Me©Si#©fcK)©lJWi!is (®{b 
tt^ffi^ffx 8 0 0-C^ 3^) miz. iyV:3>tm<b^ 
>^;i'h®#®K:i''jn>ffi^lbM*^Ji5fiK^tis. se-o 
g6fb<5'><5';i/i:r©J^U3>^aYbM*siimi:U 

T«F#i-5fe«)s ';-^s^5(4e<«Jite)^^5t)©®^ 
[0 0 0 5] sfc, ^^®^aiffl^b^c^v^. tta^^ffl^ 

a^^*sji5^^jx5jL,CDgij^ ^ ie,{C/Jx$ < J&s tJLffifl 
a®IH]OttlCi|gffi<b bfci' U 3 >PI±4SJgft|{ bT 
V\ ^rb<5'>^;b^®±jiMSJBfigT-§:fe<*i:5, 
[0 0 0 6] *^H^#t>{i, tt^S«ffl^fi*^^«rio 

-rsT^5Mi*^J|B^icov^T®^^F5£ • m^^'n^m*). 

±§BE3SSfi¥*■rSfc«)©TgB®fil*^J|s^i:b■C^ 
'i;^ (Ru) ©gEffl?&l!ftWbTV^2.o 

[0 0 0 7] ^©Rutt. mmitm(o^o-^jifs.mmmm 

[0 0 0 8] LiPD&Ase,. *^B^#^,i)S, Tg|5««ii: 

LTRuiK^itfttbfc^s*. }i^jzMmff)m^->p. mm. 

[0 0 0 9] wn?.Coi%T*«^#c.*sSKietfefJb& 

[0010] iioTpiiitifeH^-r 2. i d ic. Rum. 

R-u.©JSMb.-&iKiSJlj|sfi:.b.-C> K<b»l i ^ 
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[0 0 1 1] ^i©J:o55:RuM±fc:, K{b^J'>^;H^^ 

^iULv ±IS®iK^btJ'>^..;i'PK:S5!*^*t)fc.i&f . 

• [0 0 12] #jl^S^C■:^V^T^i^ RuMf©^ 

to 0 1 3] *^^§CDi0*)tt^ ?L®l^glJCt»$aS«fflg 

^ i: OT- g i> c i: ^ c 

[0 0 14] *^B^©f|fe©g«j{i, Sif^eRuK^fl^fiS, 

0 S ^ t *ST- S Sft^i5^*l#t-r 5 ^ 13 i. . 
[0 0 15] *^0^®HulB'&e)lFC^om©@e?Ji:igfM 
«:iKFSt{i. *BgiM«©i3M43itf»(tl2l®*»e>^?>*»{3 

[0 0 16] 

feS. 1 . 3|s:|gWCDi|iSWt:J6«I51K^m©SS3t:&&{±. 
(a) V-fe^l-SSlfflMI SF 

ET^ji^^-rsxMh. (b) mm^'Ev^jvmm.mM 

ISFET©V-;^. KVWVfH^tmSiWCgfJSI^fn 

fe^^^^^ji^fig-r^xgi^, (c) mmy^^±izmit 

i^U=J>M4J&J^-r?)XSi:. (d) Hul3^{bi>-Un> 
t. (e) Bijf3?L®ffl!iS43iVJgaJ{3x Ru||g®itSf 
BfiE^SxSi:. (f ) suf3Ru|g®«HM±{3§a«g 

i^iK5&?&fi£-r-sxsi:, (g) mEanm.mmm±i^±si 
sffisj^fig-rsxgi:. s^-rs. 2. mfsmsMJim. 

tt. a5t;'l4#ffi^TT-©^at:^tr. 3. Sfcs 
B^®ij^.^<*:^«|5]|^^g©ffiji:5«»is (a) 
t5©ia®{3p< t U ■fe;UMll?«M I S F E T S:?gJ5Kf 
Xgt, (b) B5S3^^';-b;iol«?ffiMISFET®V 

ir^Jimt. (c) mjiar7</±Cig{bS^U3>KS?^ 
fiKt-^xigi:. (d) Bum^bi^>J3»i[4'CHliiBr7 
iJ^aiBS-r-SiJ^-rsJLSJi^flo-rsxStx (e) mfl3?L 
®fflIS*3iy^j£SPt3. Ru©WWb-&!^i:^^b^JS:SJ^r« 
$-a-Sc:i:tJ:oTRuMS:Ji^^-t-5XSi;^ (f ) su 
IBRuM^&aTcffi^H^TT-H^iSiai-Sxgi^, (g) 
HufBRuJl±»c§fiil6^*?Kfi£-raxgi:, (h) 15 
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fBsaiffi^M±K:±ajm@i&fl^j5a-rsxsi:, st-r 
i>. 4. :4!:»qs©^^miiiieg$ie©SjS:^^ 

. tt. (a) i|t3K*a«©3EaSiK:^^ y-fe;USlRlM I 
SFETSBfilcl-SXgi;. (b) Bui3^^';-b;i/aiR 
fflMISFET©V-X. KU-f >'S^i;«afl5K:gEig| 
$tife^7i^5feJi^]5£-r5Xgi:, (c) i5IBr7^±C 
iMbs^UnvigE&JI^Bg-rsxei:. (d) sufBa^bi'U 

• 3>P4'tmIfBr^'5^^lB*T'M1-^?L^&JKfi£t?>x 
(e) iiE?L©il8IS:!3<ttJfSSiJJ3. Rummt 
10 ^i^i:K{blRl*SJic;?*Sc:i;K:J:o-rRulKS}^J5fi-r 
sxgtx (f ) BtliBR u|gtcjS7ctt#iB^T-C-©^ 1 
©fS^JLSils lfitlbtt»B^TT-©^2©||ftj!Qam-r 
xgi:. (g) 9ufiBRuK±{3gail6«iM^Ji5J5Kt2>x 
gi:x (h) BufaS«i(fii»lilU:{c±aJSfiiifeJI5j5irsx 

(a) iiiSi*^©i^®t?Bfig$nfcy^U-b;vaiR 
fflMISFETi:. (b) BiilB^ ^ U -fe;i/aiRfflM I S 
FETOV-;^> KU'T >«JafcS^fl9K:g5gg$tlfcr 
(c) «lfBr^ii^±fc:j^J58$*i&ife<bJ^'J=i> 
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®g®5eiU±T-feS?Li:, (e) BligB^LWCfl^lS^n 
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0 0 nmmm) ^it« bfcm> ^'fbi' U 3 »1 4 ;£<b^ 
«mi7f@(Chemical Mechanical Polishing; CMP 
50 /J?U 5'^'aM5;i7^s;ii:K:j:-3TJi5fiK-rs. 
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3&2)^'?';7'^^;i/K (]KJ?5 nm~ 1 0 nmSa) . W 
IS (Mff 1 0 0 nmg«) j3J:Wf^^bv''Jn>lK7 
iplSOnmgS) ?&)liJfelS«bfe^> 7;«-hUi^Xb 
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[0 0 2 6] ^fbi>'Jn>Ml 0©±gBtcCVD 

i£T?i8<bi^ U 3 >IS 1 4 (BJJP 1 5 0 nmSS) 
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[0 0 2 9] ifetc, ia6fc^-rJ:at:^ tfiyb^BL© 
±aJ{cCVDffiT-^YbJ'';:3»Kl 7 ()Kff3 0 0nm 

ss) Ji«bs ig^v^tYb;¥«^w^^^SffiT•^©«^s¥s 

Yb-ra. ffifbS^Un^lgl 7©±gptCVDffiT• 
S^b^>'J^>K18 (MffSOnmgS) ?£««bs iiSI 
V^T^^bi^ U n >K 1 8 ^' J^t/f^^bi^ U 3 >M 1 7 § h- 
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[0 0 3 0] 7^— ;b i 9 tt. ^©s*^-e©T§B© 
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if5^>^^b■r?L&J^^fiKbfc^^ #-i^s^-';3>M2 0 
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=i>K2 Oi:l*--f K-i^ai— 1)-2 l t.^/\-Y^ 
:^^7K:fflv^T7Lofi®©^^bs^'Jn>Ml 8*5<tVif<b 

$^'Jn>Ml 7 4 Fv'f':3i.;;^>y-f 
[0 0 3 1] ifelC. ^iig««>'; =i>M2 043J;Uf1t^' Y 
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0*t«Hu{c, milB;^-^— ;^p^{c:t iM^©^Si^S?i5fig 40 

bv msM-t^ztiz^\)y^-^2 2m.mi,z^mi^w- 
^ Y^mm-t?>o ^fcv>T^ *s^so^ligslis?*b^ ^ 

Si^U-y-^ K±{cS<b^>^;ujK*f>55:s>'^';rJS2 3 

[003 5] »:v^T^ EI 9 tiZmTJi o tC, U TJi 2 3 
*3 J: V^Ybi' U 3 >M 1 8 ifYbi' U :3 >IK 2 4 ^ 

Ybi>U:3>lg2 4{cBJ5e^S?L (ElgP) ®p«9aJ(c?BfiK^ 
ns. TgP«fig®^@«S::^^ < bTS««?5a<&tt-1i« 
ffctoCtt. gJYbi'';3>IK2 4<&Jp< (0. 8/zinS 50 
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h^Ji h^i^S>'^> (TEOS) h^V— 



[ 0 0 3 6 ] iJiC. ^fbi'';n>M2 4®±g|5{c^>^ 
[0 0 3 7] ife^^T^ 01 Otc^-r-tatc, 
X ^ {d^-fbi^- U n >M 2 4 :J3 J;yfS<b-> U n >M 1 8 ^ 

1 9 rt® A 'J T« 2 3 ®«® Assta-rs. 

[0 0 3 8] iirt::. ^fb$^ >; n 2 4 ®±gpt^-Dfc 
A- Kv;;^^ 2 6 SjS^<bxk«*&^«1-5S?gtK:i 5 
Sft*bfc«S, 01 Ifc^^idfc:. ®fbs^';3>ll2 4 
®±gC*5J;Uf?L2 7®F*3g|5(C, CVDffiC i •j^fb^i' 
^'>'HK2 8 (J^Snm^ijK) ^£lt«-rs. ClC^^b^' 
>^;i/M2 8(±, Ta (OC, Hi) . i: O, :&M3|B^:tf;:^ 
bT4 0 0*C~4 5 0'C®l6HT-|KMf SCi:*fe§ 
So c:©^Yb^$'>^;uj^2 8{i. Tfltx-^iS^Ybi'Un 
>K24^. ^ifi-rSRumS 0i:OgElf14{Cffitl,Tl> 
^«il^;bTfflV^^>^^•S. 

[0 0 3 9] »:v%-r\ lai 2{c^-ri-5{c, ®<b^>^' 

U 3 >M 2 4 ±gp:fc J; yt?L 2 7 ©JSgiStC^ffi^ i,^{b 
<J'>^J';i'K2 8&l85*b. ?L2 7©iB!|g{c:©o«ji^<b^> 
<S'>'HiS2 8;feg|#$#s. «:43s Hu5B©gE«jIi:bT> 
SYb;5'>^;i/JK?&fflV'>T*) J;v^o cc^fb^J' >iJ';i/]K2 
9S:^«»i:bTfflv^fc^-&H;^ Sfb^S' ><$';i'As^m^f 

?L2 7 0ftgR{C#:&1-SM{b^>^;i/K 
*^*•rs^e^®B:«:V^. El 3tt^ »YbS^';3>iK2 4 
©±?EIJ:feiV?L2 7®|*iaJ{r, m<\:,^>^)vm29 (m 
ffSnmgS) &lt«bfeJ®^Sg^N-r. Cl®^{b<5'>^ 
;i'M2 9tt. CVD^fcJ;>)SJ<b^J'><$';H^2 8 (MiP 
5nmgS) S««bfcm, NH.#ffl^T> 7 0 0*C 
T-s 3'$^mmmM^mL. ^Yb^>;5';U^^<b^>;5';i/ 
lciElfe-rsc:i:CJ;»)fl^jgg-ri)o Jiif^©x@tt, c®g 
Yb^'>^;i/M2 9 ^SSSi: b■rfflv^fcl©^{c:tD^^Tiii 
m-SASx ®fb^'>^5^;HK2 8SgfS«i:b-Cfflv>feJi 

[0 0 4 0]ife{c:, Ell 4{cg^f <t^{c. ^fb;J'>^';i/ 
IK2 9®±gBtC. CVD^{CJ:»)RuJK3 0 (iKff3 0 
nmgS) Sr^^fSo c:©CVDffi{cj;5RulKoit 
JKhUK:, ;^>'^>v^'ffi{Cct ^}^v^RuM^JgJgKbT43^t 
«^ :=^>'^>^^SCj;f3?gi5g$tifcMAJ«i:55;»). CVD 
St i s R 3 0 ^2isb^ A < JKfiEt- s i: 1 5 . 
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^h, (Ru (C.H.C. H.) ,) 05^b-7t FD77> 
^fflJ^SSCDRuOWm-^^lSai^^^bb^ O, tSiSB? 

T-.6_0_0J'a«_3ja:^ffl^ji[lS^S£-ro *^^T-. N, Sffl . 

5cJ4#H^4'TfS«!!lS*fTofc(DT% R uiPQJgKM^C 10 
R-uJiiS-&m.OiitixfcllSli?:»M^Mife^l!SL D l» < 

gP^^ ^fcV^:^.. R-UlS.3_0±lC,7..3t.b»><l^_hM- 
-^mA^K U =(.>:JK,2_4CD±a$fD^S'&:RuM3 0 * , 

f. <y.^ > ^T- i^^ir J, jj7jaaauffliSJ^^ 20 

2 A, f-'r.RjuM3_0..b- .3.0,d„S:,^v£d:^.:i.i'..K:J:.fiJE. 

i:^:?^ MKSI^S-rs fisai 5) , 
[0 0 4 4] act. 01 6{C^Nt-i5tl> TSP«fii3 0 
AASJKJ5E$nfc?L 2 7 ©rtSEBjfc itJf^^b^' U n >]K 2 4 
±{c^-\'/:^i'^iSeigMi:5feS^{b^>^';i/M3 2 a^Ji 

»YbiJ'>iJ';HK3 2att'<>^aih:^2^^>^ 30 
(Ta (OCH.) ,) i;Klg&JlJ|sti:UfcCVDffi 
T-lt«b. J5KMMjKtt4 2 O-C-^fei), ^©1^ 
tt5 nmS«i:t-i>. l^^<b1t#ffl^f*'T- 7 0 

[0 0 4 5] ifet. mi7lzmtiio<.z. mib^ > ^J' ' 
M3 2a±(c. $?>t. ^{b^>^';UM3 2 bS«i«-r 
So ^:oK<b^J'>^;i/|13 2b4)^<b^>^;i/JK3 2 a 

S. ®fb^>^;HK3 2 btt. ^CDT«bT-fe2) 40 

^fb^>^';HK3 2a*5, l!E^cii^g^bbT^^sfeto, c 
VDa^^^J;s^l^K:ifeS^bLT^^sfc», i^^Ybofc 

[oo4 6]i>:ir. mit^y-^)mz2&^ Z2h-^m 
5 5 0 •cto^ibttSHM^i'TN 1 ^mmmir ?, c i: 
J: o T^^b > ^ ;kd U - ^ SJicDiaMS la s . 

[0 0 4 7]»:t. 01 stc^Nt-ioC. ^-fb<5'>^;u 

M3 2b©±a5t±gp««i3 3^?i^fig-r5c ±^«@3 
3tt> 0y^{SK^b^'>^;HS3 2b©±a5{CCVD^T• 
Ruag3 3 a (JKJP7 OnmgS) iSiVWflgS 3b 50 
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(Mill 0 OnmSjK) ^mm.-t^:ii^\Ci:.^X¥^m-t 
S. WM3 3btt> ±gBa@3 3 i:±SiBi^i:®3>^ 

[0 0 48] C^ST-®Xifi{Cj;>). RuJK3 0*»f,)5i 

5Ta5®si3 0A. mit^y^)mz 2 (32 a. 32 

b) *»e.&S^^>'^2^4'«fiiSM43itfWM3 3b/Ru 
1K3 3a*?>*S±eiJ®Bi3 2 C J;oT«fiK$nStt$B 
S^ffi^filS?C*s^fiKU U-fe;UjltRfflMI SF 
E T Q s t Ctl{Cit?iJ{cfi?i^$ttfctt#S«ffi^a^? 
C i:T-«^^ns D R AM®^ 4 U -b;U*SBS^fi£1-S. 

isi4 7i^. mmmmmmmm^cw^^'^o^m^mm 

BS^B®¥B0T-*)5. H7{±. «fS^{f. (g4 7t©A 
[0 04 9] -e©^, tf$gg«fflgft^^C©±g|5tC^ 

Ybs^';3>M«*e.«tsjgWi!e^ia3 4*iji5flj$ft. $ 

C©JlP^^iii]S±{c2^gjKfflAliBi||*sj^fi£^ 
n> «±)i©Ali2i^©Jigpt/'^>yi/^— i'a>iKASfl^ 

^$ns4*, c:tie.©s5^tt«B&-rso 

[0 0 5 0] W h^Mbfrij^ c. *SIJEJ|^JSt:in 

3i5£ffi#HM,'f>T-SSMffls¥^f^'fc©T% TgciSj 
0 A »«tBK.t:.5JLuM.©ii£Si^t: R uMtf l^Biiain 

^fflm*r-^.wi*rff-:3fc©Tv RuHg3 OCJRffilfbS;^ 

[0 0 5 1 ]~-f©iK«. RuSS3 0 ^:.»fi4b■r^^S/t•J 

:SJ@.J-3.>{^..^R-uM,3 j0il?©^^®^.#{c i !3 K{b$*i 
-,?.(7)*Kftih1:.S.C fc*ST- R up 3 0 'JJP-J 2 3 

JL7^ ^ ?..L> ± ©^3i *«i,^J:jt^e.^„iA«^ 

[0 0 5 2] ..^fc, . R uM©fig|gl^tC R u||gcft{3lR 

Fi "fb ^Siwr s c i:.,As T- . # e> , . ©^®_ii5.i® . 
mit'&m-m^.^r:<Dm!m.\c xn. r uM©ii?Ja^bi3 j: 
?ffflf?S{b;&ff d c # So 

' [0 0 5 3] Cl.j?P-tT.fr,,...RuSiAS®«'fb_bTV^S©_ 
^ >_^.;>K®^5!i*(S«f sc. ilA^T § So €^Oie«. 

[0 0 5 4] {mm.(Dwm 2) vxr. ^^ssjb^® d r 

AM©Mjg;?l£2:0 1 9 ~p 2 6 <&fflV>TXgjli{CSiB^ 

■rs. 

[0 0 5 5] a 1 9 tt. *^B^©IIJ£®?^-« 2 T-feSi|i 
iS«:««|51!S^«®Mjg;^&?£S^-r*^<*;aig®SSI5»f 

B0T*feSo jfcii, m^(Dm^h^>^jm2 9 mm 



( 
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[0 0 5 6] SI 9{CS^f J;-5t> m^\j^>^)]ym2 9 
±iz. CVDiSk:J:t)RuM3 Oa (MfflOnmS 
ff) §««-rSo ccDCVD^{cJ:i.RuM®:4l«aiI 

{i, ai^;i/^'^5'D^>^J'S^:c-;i/;i'7^— 't'iv (Ru (C 
.H.C.H.) ,) cDt^ h^h Kn7^>Sl«^CDRuCD 
**S^b^««i5&a<bb. 0, i:{i«t D 

6 0 s^mtDmnm^m-to 

[0 0 5 7] EI2 OH^-Ti^C. Ru^30a 

±^c:^ Ru]K3 0ai:PI«®J5KM^{f^-e, Ru 

M3 0b (KJ12 0nmigS) SrJt^-rS. *V^T^ 
^<b1t»HM,(t^T-7 5 0°C. 2^ra©fSa5!lSSJl6-r. C 

6 0 0*C. 3^M®S!W!!!aS:^l6LTt)J:v^„ 

[0 0 5 8] ^CD<taf-s *IIM®}^®tr*5V^T{±. R 

3 0) hU RuMSOas 3 0 b^n^ncjsKJK^C 

[0 0 5 9] ^fe^^•t^ RuiK3 0b±lC7* hU'i'X h 

•T) c:©7 5j- Mxi?;^ hMti. 

T-ffiYb U 3 >|g 2 4 CD±«iS®^S)& R uM 3 0 a , 3 

^T^m^.. ?L2 7©i^gi5 mmii^rrmm) ©rum 

3 0 (3 0a. 3 Ob) AsW5*$n2>®^B6<-«MMi: 
Utfieffl^ns. *v>tN 02 lt:s^1-J;dK:. ^:©7 

{Ci ^fb'>';3>M2 4±©Ru)K3 0 a. 30b 
*K>*-rsci:tJ;»)Ta5«a3 OAS:Ji^fi£-ri). 

[0 0 6 0] C©^. ^Si6©J&Sgl©«-&i;|Bl«{c. m 

[0 0 6 1] S fc. WT®Xg{Ci DtS^Sieffl^filR 

[0 0 6 2] 02 2tl^N-r<t^{-s RuM3 0±tCdr^ 

(ocH.) ,) tmm^mnti.rzCYBmxmm 
mmumi^4 2 o'cx'hho -eoMiPiisn 

4JT7 0 0-C, 2i0-M©!»«!iasSii1-. :i©|». Hfb^J' 
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2 mit^>^JUm2 3 2 a.tt3i^, 
(02 3) . :i®<t-5{3. *||^iE©^^^Ci5^^T{i. ^ 

fT-3fe©T% ^^b<5'>>;HK3 2a©J5g|^l${CRu|igff3 

[0 0 6 3] ^)^:v^T^ ^iti^ )Vm2 3 2 alizy :i- 

;K^-r?>c:i: tcJ;otv ?L2 7 F^t^;*- M/i/';:^ h 
IK (0r^•fr■r) ^m^^-^^o *v>T% S2 4t:^xTJ: 
10 ^©731- h U'i^;:^ hM&v;^^c. Y=7-i^^y'f- 

>^*-rcii:lCJ;»). ^Ybi'';3>M2 4±®Ru)S3 
0*5ii;fS{b^>^5';i/M2 3 2 a^£|^*-r2,C tic J: •? 
TSBS1S3 0 ASJI^fiK-rS, iteV^f. ?L2 7|*|CD7 3|- h 
^s^;^bM&l^&i-s (02 4) . 
[0 0 6 4] 02 5ti^f J:-5 t:> Ta5®fii3 0 

A43J:lFm^><5';i'M2 3 2 a*sj]^J5i(i^nfc?L2 7© 
rtg|5*J:t;f^lbS^U3>iK2 4±t3:^r-\'/ti.<<7i^iit)li; 

«;2.^{b^>^;i/M3 2^Jt«-ri.. K^b^>;5';i'K3 
2\S.-^>i'3LY^iy^>^)\y (Ta (OC.H.) ,) t: 
20 Klg^MJ|sti:LfcCVD^T-li«b. fi£JK?aS{i4 2 0 
•CffeS. Sfe. -^©Mfffil 5nmgJSi:1-5. ^© 
#|g{b<4»H^(fr-7 0 O-C. 2^ra©f«l!iaSJE 
Ls l&{b^>4';i/*ifSffi<b*-B-s. 
[0 0 6 5] ifcH. 0 2 6K:^-rj:-5(r. ©{b^'i/^J';!/ 
M3 2©±g|JK:±g|5S8g3 3^JgfiE-rS. ±aJ»Bi3 3 
tt. 0!lS.a!BI{b^'>^;HK3 2©±g|J{;:CVDai-C'Ru 
K3 3a (1^7 OnmgS) *iJ;i;fWM3 3b (MJP 
lOOnmgfi) ^It^-rsCfcCioTJ^m-rSo W 
ll3 3bH:. ±gp««i3 3i:±jllBi^i:©3>^^hifi 
30 Si*<gi«t-Sfctt)K:fieffl*n5o Rul^3 3ai: 

W1K3 3bi:©Fac. :3i^^yv>^i^i^JK mit^>^)\^ 
m3 2) A^f>WM-N©:«x (®«^*^) OiStUfcj^S 
Stn;J«;^;£Bi5 <• fcfet T i NMi&JKfiE L.-C * iv^o 
[0066] :iCl*-e©XgK:J;Dx RulK3 0A»e>5&: 
5TgC«ffi3 0A. ^{b^>^;i'ai3 23!pe,:&Sdr-\'/^ 
^' iifti^M* i t/f WIK/ R u M*^ e. 5fc S ±a5m 3 3 {3 

U -fe^l/atRfflM I S F E T Q s i: ^nCifi^JCgSiK^tl 
fet»?gS«ffl§«^? C D R AM©^ ^ 

[0 0 6 7] ^©^. tf^S«ffl^a^^ C©±gg{cK 
fbi^ U 3 6>55:SJifflJtei&M 3 4 *sjBfilt^?n, ^ 

5>iz. :i(ommfi&mim±^z2mmm.(DAiwMifimm^ 
*5 i n t) ©033^{i#^-r -s . 

[0 0 6 8] JM±P5BLfcJ:a{c. ^SISEJigSgfcJ:*! 

RuMSRuS 0 a*JJ:UfRu3 Ob©s»l«it 
(Ru]K3 0) tl.. RuK3 0a. 3 0 b^n^ti© 

m^^izmm^m\.tz(DX: Rnm'pco^m<^^^m- 

50 t^K:V^^t^=.tifiX§?>c ^(Df^m. RuMOWiffi'fb 
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[0 0 6 9] ^^x. mm(OBm i (Dm^tmmiz, r 

mmizJ:r)mit,^ti^<Dm±t^Z.i:ifiX'^. Rxim 
3 0i:/^';T»2 3 (7-5^^2 2) t(DmM^m^-t?> 

10 0 7 0] Rums oimmb\^x\,\?>(DX\ 
msB#©RuM3o (3 OA) (Di^m. ^m^m±i-^ 
ifix^^o ^(omm. ^)—!^mm(D{&n^m^zt:ifix 

[0 0 7 1] $f>{C. Kfb^>^;HK3 2 aJKfiK^. ii 
2 a g)BgMH#(c R uM^Klgt >) nfe ^tSSr gt >) 1^ < 

[0 0 7 2] {mm(Dmm3) mm(Dmm i t-i4. 

^2 2 cD«SC^<ti^>^;i'-^^{b^^$'>*^e,35; 20 
Tm2 3^Wi.^Ltz'^. m^K2 7t:W^m\^rzifi. Z<D 
a?V^?L2 7S?^J5g,bfe^. y^if 2 2 ±miZ J'^^JTSt 
«£S;i/5^:r.i^A^'Un>:h'f h^'f K (RuSiN) 3 
2 3 aSfl5J5KbT^)J;^^. 

[0 0 7 3] JitT. *iyBK®ODRAM6DSSjg;&ffiS 
E2 7~03 6*fflV^•rxieJIBC|ttBa1-S. 
[0 0 7 4] 02 7tt. *«l8CD||JECDfl^}IS3-^feSi|i 

Sl~S7*f&#RSb«:*s?)l»WUfeSI«|CDfl^Sll® 30 

m'^iimmx^^rzisb^(DWim^^e§-t^o *ii 

ib'>V::i>mi 7-Jii:'5:■o■rv^-g.. 
[0 0 7 5] 02 7fcm1-<t?C. r^i^2 2*J:Vif 
^b5^ U 3 >!11 7 g{bi> 3 >M 3 1 8 . ^<b-> 
'Jr3>M2 4*5<tr5K{b<5'>^;i/M2 8 a^«a-ri.o 

^bi^ U n >IK 3 1 8 43 itFffi^bi' U :3 >M 2 4 tJi^fig-r 

< bT»««lSfS$Ji^-rfcfi){ctt> ^fbi' U 3 > 40 
M2 4*JP< (0. 8/zmS«) T-Ji«-r-5j^<S*s^ 
■S. ^fbi'U:3>M2 4J±. ^^«KSRi:5^h53^hi|r 
i^^-^> (TEOS) i;^y-::^:)!J;:<{cfflv>fer^X-v' 
CVD^T-«^b. -ec^s '^['StJcSC-C-ecD^B&^b 
^«MW«ffiT-¥a<b-r 2. . 
[0 0 7 6] m<ti'>^)m2 8ei(D±SiiZiry 

[0 0 7 7] ^fe^^■Z?> 02 8C5^-rj;-5{C, KV>^ 50 
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^2 6±{c. 7;4-M^2^xMs (la^-B-r) t:mm.\^s 

c:(D7jt- M^i^;^ hiK&vjx^t:, >'n-Kvx^'26& 
H^'YJii'^^i'i^l-S. m^^X. >'^— KVvCiJ' 2 6*-7 
7.^izm<t^>'$'J\^m2 8&, ®Yb^''J:3>|K2 443J; 

^g?^^?L (cage) 2 7?&j&fia-rs. ggv>?L (caaj) 2 
7£Diisfflt:tt> 5^— ;n Qncoy'piri 2cD*n 

A^Sm-rs. *t3, ^fb^>^;i'M2 8 aCD±gB{3So 
fz)^- Y-^T,^ 2 6 ^ji®{b*^zlc?&^:tt-i>@^g{3 i 
DKJSbfe^x 0 2 9{c^-rJ;^H. mih^>'i')i^m2 
8aCD±gP43J:if?L2 7CD|*lSPt:. C VDffi{C<t D^^b 

^>-^)um2 8h (mmsnmmm) ^mmi-^o z<d 

mit^>'PMi. Ta (OC. H.) , i:0>$lg3|s^p!^xi: 
bT4 0 0-C~4 5 0*C©®HT-fiKM-rSC:i:*Sft 
S . Z (Dmtj^'fjvm 2 8 a {i. T*t?$ S Kfb u 
Z3 >M2 4-^. ^k-rSRuMS 0 a"i:CD^*Wfc@n 

•rv-'Sfe»> t^mmtLxmi^ibti^o *i/^t% 030 

^>Vr?>Ztizj:.*), ^biJ'>iJ';HK2 8a±g5*5<t 
t;f?L2 7®ica5{^#it1-S^^b<5'>^;i/il2 8 bi&BJj* 
?L2 7CD{BllSt3®£^®<b^><J';uJK2 8bSS??$ 

[0 0 7 8] 03 1 JC^-Ti^C. al^^?L (Dfl 

SP) 2 7p^^-^tsmi'C^ly^)im2 8 2 8b©±g|5 
{C. RuM3 0a (MJPSnmgft) S^ft^i,. ^© 
RuKSOalix ai5^;i/i/^D^>^'i?ai-;wi'7=^— 
A (Ru (C.H.C.H,) ,) ®7^h^tKD7^>^ 
^«l?©Ru®;fi-Wb^«M*^{bb. 0. 

«mfts ;^/v;'<J'TStJ;>)m^RuM*}Kf«bT*5{t 

;^^vj'^&icj;»)?Kfig$nfcIg*s«i:«;5s CVD 
ftC cfc ^ R uM$:^»^A < mm-t^ ZtifiX^?>c 
[0 0 7 9] 03 2(c^-rJ;^t:. #ie<btt#H^ff 
TV 6oo*c. 1 ^©iiwas^SiB^. ^offikiaatJ: 

r^^2 2i:RuJK3 Oai:Og|MgPt43VATs 
Uit'f K^bHfSAs^gc f). ?L2 7©jSgpt;i/7^^'>A'> 
'Jtt-^' K3 2 3*sfl^fig$*xi>o c:CT% ?L2 7®{R!IS^ 
?L2 7®^SB^cisv^T{±^ U n VAS-fev^fcfei^ 

^!£^^^'&v^o c:©j;a{-x ?L2 7 0/£fflCi3V>T, aa 
S^fl«]{c;i/7^-'^Ai/';iJ-'f H3 2 3&?Km-rsci:*s 

[0 0 8 0]^®^. NH,#ffla,ffiTN 6 0 0°CT-3 
:9-fli5!i.S^S£-r^i:Ci:t), ;U5^z:.i; Av- Ult-f K3 2 
3©aH{Cx ;i'7^-e'Ai^';n>:^'i' h^'f K (RuS 
iN) 3 2 3aS?i^j^-r5. J; 
2>RuSiN{i, 1 nmgJST$)2), C©Ru S i N® 

mmit. mummmx-mm-t^ztifix^^o ^®ru 

S i N®M45J»-r^-5i:::®±SCHJ&fi£$ixSRuM3 
0bi:r^i{^2 2 0l/7^n^7Ai'>;-9-'f F3 2 3) i:® 



( 

IS 

5a;<3Q:S. RuK3 Obi:7'^^2 2i:©3S;a&5t«b 
o-3RuM3 Obi:7'7^i^2 2i:©'>'J-t?-'< KfbSJiS& 
«]^5fc«)fC{±. RuSiN®i^l4. 0. 5~1. 0 

[0 0 8 1] l^Ufbft^H^Ef -e 7 5 0-Cx 1 

ff do 

[0 0 8 2] dlic. E13 aCg^-r-tdtC, RuK3 0 a 
*5J;t5RuS iN3 2 3 a±t:^ ^^Vls RuM30a 
fc|qI«£Dlfe^4^T■T?^ MJf 2 0nmgK®RiiM3'0 bS: 

<x «a«Bfb^nfcRuK3 0 a±tcJKJ5g^ixSfeto. R 

xims Oh (Dmmmtztbomm (fi^j^«> i^i?<bi4 

fb<Z)«i:35:&3&V>RuS iN3 2 3 a±lC*)RuM3 0 
b*^fl5^$^^Sfc^^>^ mii^©«?B<b<Dfc«)®mj!OaSJE 

[0 0 8 3] CKDidtC. *JIS£®fl5^tC*5V>-rtts ?L 

2 7ffllg®{c:43V'>T> SBS^e<){-;i'7^— '^Ai^'J-y-'f 
K3 2 3&fl^J«-rs:ii:*sr-&. RuMSRu3 
0 a*5<tlFRu3 0 bCD^Ji^jgi: RuM3 0 a. 

3 oh^ti^ti(Dmm^i^m!!M^m\^rz(DX\ rum 

Rxxm (3 OA) ©etsB-fb^fciasciiitf-r-sso 

[0 0 8 4] »:v^T^ Ru]K3 0 b±l3:7 3i- hi^s^j:^ h 

■T) co7*M^i;;< MSI±^ »:oxg 

■e^fb^>^$';HK2 8 a©±gB©^S^Ru^3 0 b. 
3 OdSK^-fo^^/f^Vi^f^SI-Sf^lC. ?L2 7CD|*I 
(fi!lSj3 J: rficS) CDRuM30b. 30 d^Rf»£$ 
*t50&l»<'filSllgJ:bTfilffl$n5. ^feV^T^ C®7 

{Ci t)^ K^b^'>^J'>'l'K2 8 a±<DRuM3 0 bs 30 
d^K?*-rs:ii:KJ:»)Tg|J«8S3 0 A<feJi^fig1-S. * 
V^-t, ?L2 7l^©7;«-hUi';:^MK*BS«*1-5 (03 
4) o 

[0 0 8 5] ace. H3 5C^-r<tdC, TgB«fil3 0 
A*Jfl5jS?nfe?L2 7©WgP43J:V»<b$^';:3>M2 4 
Jit:dp-^y^i/^SSiS]Ki:*S^{b<5'>^;L'M3 2^mm. 
•t^o ^fb^>^;i/M3 2ttCVD&T-d««bx ^OM 
JPttl 5nmigSi:-rS. 

[0 0 8 6] ifetc. mib^>^)i^m3 2^m7 o o-c® 

^SS#B^'^'-C% 2^F^IS«!!iS-ri.ci:{icfcoT^^b^ 
>^;i/Ol!eftfb&lI-3fe^. ii!^5 5 0'CCD®^#ffl^ff 

[0 0 8 7] *K:, S3 6K:^■r<t-5K:^ miti'>^)V 



9 ) 1^RI2 002-124649 

16 

M3 2cD±mz±^9M3 3^rM-r?>o ±^mm3 3 
its m^i£mh^>-^^^m3 2(D±mzcvDmx'Ru 

113 3 a ismi 0 nmSS) *5<tVW|S3 3 b (MJl 
lOOnrngje) ^««t-?>^i:{::ctoTfl^fig-r2>„ W 
M3 3bti. ±gl5«fii3 3 i:±BiBi^fc®3>^^ hffi 
5t^<£jli1-Sfe«i)K:0effl^Fn€>o «;4b\ RuM3 3ai: 
Wffi|3 3bi:©raK:. ^^/^i^^ii&mm (K^b^>^J';i/ 
M3 2) A^fjWM'N©?!?;^ (^|g-^7k^) ©li£iSc(c:J:S 
ffiln;ti;*;i&l55 <- T i NMSrff^fig bT J; V^. 

10 [0 0 8 8] :iz:*T-©Xg{Cj;5s Rum30a^ 3 

ob*>e)«tsTaj»fii3 OA, mti'>'$>)vm3 2ii>fi> 

'5:S^-\'/'^->^5'«SiSM*5J:t5WM3 3 b/RuJ^3 3 a 

*^ e. ^ 5 ±gi5»eB 3 2 1 i o T MfiE ^ n § ^ 

aSI^CAS^figb, p«€rU-b;i'5l^«MISFETQs 

fiK^tlS D R AM©^ ^ >; -b;i/*5BS^fiK-ri.o 
[0 0 8 9] ^O^, ft«^«ffl^S^^^C©±a5(3^ 

{b>''Jn>K^*^?>*tS»P^«fiiSK3 4#?l^^^ni). 
[0 0 9 0] :i©Jira«ftiSM±fc:2jgaS©A 

[0 0 9 1] tlJiPxEbfeidC. *^SEfl5^{Cj;n 
?L2 7©)£®{r43^^T^ iBffi^WC^l'T^-'^Ai' 
K3 2 S^JKfiKI-SChAST-t. S^©>'N*Urji 
tJ&SRuS iN3 2 3a*fl^J5K1-.SCi:AST-§So * 
tz. RuK^RuS Oa43J:t)fRu3 Ob®«»«3ii: 
U RulK3 0a, 3 0 b-tn^n©J5E)K^C?B,j!ia<£ 

iiEbfc©T-s RuMf*'©^M^?£3iaima<]{cp^*-rs^i: 
*s-c-§s, ^©iie»x Rumcommt^m^^tifiX'^ 

30 S. 

[0 0 9 2]e«e^T. *SE©}|5<!81©J®^i:|5l«{c. R 
uM30as 3 Obi:1gMbTV^?,A'•;Tli (3 2 3 

a) Rui^3 0a. 3 0 h^(Dmm<Dmmi>^j;^*)m 

■fb^FixSO^BSiht-SCltASfSx RuJK3 0a. 3 0 
bi:nUTji3 2 3a (7'7^^2 2) i:©#ai&fl6^-r 

[0 0 9 3] t.tzs RuM30ax 30b (30A) ifi 

<a«&{bb-rvNS©Tv ^<D±^izw^^'^ti^mih^>^ 

40 ^m^m±-t^z.tt^x-^s mit'f'y'pjms 2(D 

[0 0 9 4] *^©Ji$«lC*5V^Ttt. RuM3 

0 a^feS^U-y-'T h-<bb, ;U7^-'j7Ae^'j3>:hi' h^i" 
F (RuSiN) 3 2 3aSJ&BEb&^> RuM3 0b 
SJ^JgEbfeAs, 3©RulS3 ObSJ^^S-e-Tv RuMS 
0 a^oiWl'T^— 't7A->";3>:^'f h-^'f (RuSi 
N) 3 2 3a± (0 3 2) Ic^Yb^ >^;um3 2 SJiJfiK 
b'rfe<tv>o ::®S-&x iig«'fb©«i:'&t)5E£V>RuS i 
50 N3 2 3 a±CO:, I^SII©K<b^J'>^;i/JK3 2*SfiKS 
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[0 0 9 5] (IISiiCDJi^«4) Jfet. g^SSiiyfUTH 

[0 0 9 6] t^Tv :mM!m<D'D-RAU(o%m.i3m^ 

[OO97]037li. *«B^CD|IMO?gfii4T-ife5iii 10 

EI 1 ~E7 *T-$:#fl3b35:Asf>SiB^LfcllJS®Ji$® 1 © 

■fb5^Un>Kl 7-®i:5fcoTV^So 

[0 0 9 8] E3 7CS^1-J:-5{:;> :7^<7 2 2*5«fctf^ 
<b2/ 3 >M 1 7 ±t:. ^^bi^ U 3 >iK 3 1 8 43 J; Vif 

TgP«@{i^ C (Dmt U 3 »K 3 1 8 J; V^fb 'J 20 

n>]^2 4j::BfiE^5?L (Has) (Dnmzm.m.-$fi^, 

iCtt^ ®^b>>U:3>!^2 4*JP< (0. 8/zmga) T- 

^tT^h^Jtih^^^i'i^^V (TEOS) i:^&V— 

DT*o*iS*^b;^«M)fiW«^-e¥ffl'fb-3l-So 
[0 0 9 9] ^{b->';n>M2 4®±^lZ^S'>^ 

;rcD>'N— Kv;^^2 6C{i. ^>^':^7=■>J^^^1>®^S 30 
[0 10 0] *V^T\ 03 8{c^-rj;af;, ^'N— Kv;^ 

b'^^ ji.>;5^>^^;So i^iV^Ts Kv;^ ^ 2 6 
;^ C^^^bi/ U 3 >M 2 4 *5 J:t;fafbi>' U n >M l 8 Sr 

H^^':c.j;5^><7-rsci:t:J:t). S?va?L (OagB) 2 7 
^W^m-r?>. ^a?v^?L (IHSIJ) 2 7CDJgHK:{4. 
-;n 9i*i®r^^2 2©^H*sSttl1-5, ifec, ^^b 
S/'U3>M2 4©±gCtS-r)fcM- Kx-^^ 2 6 ^j®^ 40 
fb2k^*<£$«1-i)^ffi{CJ:r)|SS5^L&^. ia3 9lc?v 
-Tidlc. ||<bi'Un>lig2 40±aJ43J:V?L2 7CD|^ 
^il5^C. CVD?StCj;f)^Yb^>^';UM2 8 (Mff5nm 
gJK) ^mm-t^o C©K{b^>^;Hi. Ta (OC, 
H, ) i i: 0, ^®3|!4:tfX i: bX 4 0 0 •C~ 4 5 0 'COlg 

7oo-c-r\ s^^mmm^mi.. m^ti^y^ji^im^t 
i^y^Mzmk-t^ (04 0) . ::cr)g'fb*'>^;nS2 



) ^tPI2 0 0 2- 1 2 4 6 4 9 

18 

e>tiSo ^^b^>^;^tta|E«^4^£«b. jgt^T-fe 
^ie-ri)RuM3 0ai:7'7^^2 2i:©SMI^ 

[0 10 1] 3©<t5{c. *ilSEOB^{cJ;nKs 
y 7'«©®;i!l*«fet-^fb^ >^;i'M2 9 

{3^bfc'>'j3>^^bi^^il7ct-Sc:i:*sT-§5. ^® 
ifg«, 7-5^2 2±t:^bfe5^';3>i8{bi^lCj;S#a 
^ dJiS^ S C i: AS T- 1 5 . 
[0 10 2] *t>T% 0 4 lic^1-id{c. mit^yif 
;i'K2 9±{c:. CVD&{CJ;»)RuK3 0 a (iiUP 1 0 
nmSS) ^rlt^-rs. c:®CVDSfe: J;SRu)K3 0 
a©««H5tc. ::^/i>>^ffi{rj:!3»v>RuM*?K^bT 

V D ^{c J; S R uiK 3 0 a &^ti^^ < Ji^fiKI- i. i: 

C:®RuM3 0att, x.5=-;i'5/^n^>^s;ai:=. 
-^A (Ru (C, HiCiH,) .) (D'rY^t.Y 

^^i©S7Gte#iB^4'T- 6 0 o*c. z^m(omtim-^m 

bfc^s ^Pi6Yb<4#H^4'T-7 5 O'C, 2^Bg©l!a5!L3S 

[0 10 3] ifetCs 04 2^c^^■rJ:^^C, RuM3 0 a 
RuIK3 OafcKawjsKlKlfef'fTN Ru 
M3 0b (^^2 0nmSS) SltiB-ri.. ^IdT-, C 
©RuMSObtt. ^*iB^©$«aAS'J>«: < . iSSBYb^ 
nfeRuJKS Oa±t:j^fiK$nafe»x RuK3 0b© 
«(m©fcK)©l!*iffl« (tfiJ^K. ^^iSfbi4#BB^4'-e 7 

5 0-C. 2^^(omm) 4«BSt-i.^i:*snJtgT-S) 

[0 10 4] c:©J:dt:. 2^||JSi©Ji^®^c*5^^T(i, R 
uMSRu3 Oa*5J:tJ^Ru3 Ob®«^;^31i:b. R 

uiK3 0 &(D^mzmmM^m\^fz^nvimz o bs 

B^bfc©-e. RuM3 Oai4'©^*6«!)?feiaj«6<Jt^|»7fe 
-ri)Ci:*sT-Si., ^®i^«> RuMSOa, 3 Ob© 
)S[2&<b ^ 0 S c i: *s T* ^ S c 
[0 10 5] ^^:^^T^ RuM3 0 b±{C7 3i- Mxi?:^ h 

m (s^-B-r) <&M^b^ ^188316 sfifofc^. 3s«-r 

Sc:t{3j:oT> ?L2 7!*it7 3i-Mxi^;^ hM (0?N-a- 

T-^<bi>'«J3>M2 4®±gB©^S:&RuM3 0 a. 3 
Ob*K^W'3iy^>^r-eKJ*-rSRSfc:> ?L2 7®p^SP 
«IIS43J:OfJga) ©RuM30a. SObA^^S^n 
5®?£ll5<-«aMi:bT^ffi$ni., »:v^T^ 04 3 (c 

ji-y^'-i'^Sr^wtfcJ:?). K<bi^U:3>JK2 4±OR 
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[0 10 6] ifefc. m4 Aizmt^oiz. r^mms o 

;b (Ta (OCH.) ,) i:^lR^&jlJ|e^^:bfcCVDa 
T-««b. bKMS*{±4 2 0°CT-fe?)o ^©i^ff 
{±5nmig«i:-ra. ^CD^. l^^fbttSH^tt'T-? 0 10 

o-c. 2^m(omm^m\ys »<b^j'>^;i'^iKSfb$ 
[0 10 7] ikiz. m4 5izm-t^oiz. ®'fb^>^;b 

M3 2a±t. ^Yb<5'>^';i/K3 2b?&Jti»-r 

Cl®^b^>^';HK3 2b*.^b^'><J';HS3 2 a 

2)o cc:-r\ ^{b^>:J';i/K3 2 btt. ^©Tttt-fes 
^■fbi5'>^$';i'ffi3 2 a*s, SECl^Sffi^bUTv^i,fc^^). c 
VD^tJ:SJsE!S^^::lles^bLTV^Sfc«). iiga<b®& 

to©^a^*Bii-rs' i;*^T-§2.. 20 

[0 10 8] E14 6t:^^^■r<t:ac^ Wtit^i^'^)\^ 
M3 2®±gB{C±aJ««8 3 3Sfl^fig1-S. ±gP««i3 3 
H:^ fl!SjLttl8{biJ'>^^;HK3 2CD_hgiJfe:CVD&t?Ru 
M3 3 a (MiPT 0 nmgJS) :fcJ:tFWM3 3 b (IKP 

loonms*) ^mm-r^z.i^vzi.':>xw^mt^. w 

M3 3btt. ±aJ«fii3 3i:±iiiiBSai:CD3><5^^ hjg 
tni&i£«1-5fc»t:Mffl$ns. 5B:;fe, Ruffi3 3ai: 
Wl!i3 3bi:©Wt. ^^.'^S^^i^igiM im<h^>^)V 
M3 2) ipe.WK'N®:!!/;^ (K^-^tKSI) ©i£^K:j;S 

[0 10 9] ^::i*T?®XSfe:J;t). RulKS Da. 3 
0biPe)^SSTgBmfil3 OA. ®Yb^>^>'l/M3 2 a. 
3 2 b*^e)5:5:^^^v>^«iijiJK3 2i5J;VWM3 3 b 
/RuM3 3 a*>6'5;S±g5Sffi3 StU^oT^fiR^n 

mff^^CtX-m^^tl^ D R AM® ^ ^ U -fe;i/AS|ilS^fi& 

[0 110] ^©^. mm.wmmnmm^c(D±mizm 
<ti^v=t>m^i}^^tt^mmf&mm3 Aifim^^n. ^ 40 
z(Dmmmmm.±iz 2 hsjk© a 1 Baiii*^?i^fi)t^ 

[0 111] l;k±umhtzXoi:i. **SSJK^CJ:n 

jg«Si:MU7'ff©^9:i!l^£*:fe■r^Yb<J'>^';^M2 
9*#-©jgT-}i5j«t- 5C:i:**T-&x U TjgOfl^^x 
m?&«BS-r'S::i:*s-r-§5. TSB«1?i3 0 Aiiii; 
5RulS$rRu3 Oa^SiU^RuS 0 b©«Jl«i§i; 

RuM3 0 a©figM^K:|?Wa!iSi&J£bfc©T\ Ru 
JS3 Oa^C^lWiKl&JajSWtl^^f 50 
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^©i^«x RuJK3 0a. 3 0bffl®!&^bSrH5C:i:As 

[0 112] CeoT. IIJ(5©J^ffil©®^i:PJ«fcx R 

uM3 0 ai:SMbTVN5^'fb^>^;i/BI2 9*5. Ru 

T'g. RuJK3 0a. 3 0 b i:^^b^ ><J';i/JK2 9 (7* 
■7^2 2) i:©ISa%fll«1-5Ci;4st?t5. 
[0 113] Sfc. RuK3 0 a. 3 0 hifimm^tl^X 
V>2>®Tn ^©±a5Cfl$fiS;$ti2,^<b^>^>'l/M3 2 

a. 3 2h(Dmmm(Dm,iimm(DRnm(Dmm. mb^ 

[0 1 14] &.±. *^B^#tCj;oT!&^nfc^?«^ll 
Sii©Ji^SgK:S^v^T*«:a<JtKWbfe*s. *#6fl8ttHuf3 
SIJS©fl^ffi{c^S^nst)©Ttt55;<. ^©Sg^jSffii 
b35:V^|6Bt•«^^SRIt6t•fe5 C iittV-'d ^ T- 1)*: 
V^, 

[0 1 15] 

Jil.T©i::}3?)T-fe5. 

[0 116] *|gWl::J;ntf. RulKtt'tai»)ji*tife 

M©«am'f b ^ff ^ i: A^-e 1 5 , 

[0 117] tJfeoT. Rumt.m&i^xx.^^j^vrm 

^:itifiX'^. RuMtnUTB (r^^^) i;fflSSil* 

[0 1 18] RuiK*^^ambTV^5©T. ^© 

±aJ{CJi5fiK$fl-5®Yb^' >^;u^©^Sia5i^lK©Ji$fiK^ 

CtA^t-g-. ^Yb^>^>'l/M©S*^Sr<£JS-r5Ci:*sT- 

[0119] ^©iiS*. tf fSS«ffl§«^^®Ta5««i 
5&«fiE1-i>Rum^mSS<fl^fi!c1-?.:ihAST-§i.o * 
a»'&:Ru|^&?i5J5gt-5Ci:K:i?)^©±«tJ|$fiK 

*n5§siifi^M®#i4©isi±, t>v>Ti±. mmmmm 

^fill?©1t't4©lRl±*E15Ci:*J-e§5. DR 
AM^©:if£^i*:*«llli&^B©SSjg^®* !3 «:fSi±^-a- 

[@]S©1Si#«3i^] 

[0 1 ] ^^m(omm<Dmm i T-fe2.i|^^«<*:*«iiiss^ 
m.(Dm^:^m^yrs^^mi^mR(Dms&mmmx-&^c 
m 2 ] Jt=*w©«Jifi©?K»i 1 x-$>^^m»mmmm^ 

«©S!3S:&^*^-t-*«<*a«©SSP¥iBiaT-* 5 . 

[03] :$i%BM(Dmm(Dmm i -c i. i{i^z»^*:*aiaES« 
M©^3g;5&s:^-r*«fr««©sa5»TaET-fe 5. 

[04] 2|5:^K©^©J&®l-t-fe5i{i«<*:*«I5IliSS 
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m 5 ] ^mm(Dm&<Dmm i r-^^^mi^^mmmmm 
m 6 ] ^mmomm<Dmm i -r-^ s^^mniaes^ 

8 ] :ifi^m<Dm&<DBm 1 S^^H^SIESS^ 
[Ell 01 *«l!aoiUEOfl5Sil-eifeS#»f*:«SlllBS 

[E! 1 1 ] iif.mmms&owm i t-& s*?»<*:««iiii§ 

[013] *^ra®iefS®?l$«i 1 T-fe S*^«:««iaES 
[014] *|gl!BCDlU(BOJi5^ 1 T?feS*«i*^«|5IS& 
[015] *^BJ®||SiiCD?B^ 1 T-fe 

[El 1 6 ] *«ra©||«6<DJgSi 1 T-ifeSili^^SHlBS 

SB©S!ig*?*&5^-r^»<t:S«®Sg|5Wiia0-p ife 5 . 

[017] :$i^m(Dmm<Dmm i t-$. 

[018] :^^m<Dmm<omm i T-fes^»«:i6«iiBs 

SB©Sii:&ffi;fe5^t-*^lt*:««©5ep»Ta0-? -s. 

[019] >^^m<Dmm(omm2x-&^^mi^mmm^ 

SB©S8ji:)J&*?x-r^3it{*;»«®SSI5Wfia0-eife s . 
[0 2 0 ] :^^m(Dmm<OBm 2 T-* 5^«i*:««iIBS 

^B©S!ji*^^S^-r4i^li*S«©sa5iTia0-C S o 

[02 1] :^mm(omm(Dmm2x-h^^^i*^mmmm 

[02 2] *|gW®.^©fl$Si2T-$.S*lli*;««ia8S 

[023] *|gw©^©ji^Si 2 T-fe S*««;*«(HifiS 

[0 2 4] *%?i©ieSS®Ji$Sg2T-feS^»i*««[aES 
SBOMiii;^^&^1-4^-«<*:S«©SgB»f ta0T-fe S c 

[025] :^mm<Dmm(oji^m 2 t-S) s4i«f*:ft«iH]ies 

SB®® Ji*^€r^-ri|i3*«i««©Sa5Bf iB0T? s . 

[026] *^B^©^©JgS8 2 T-fe S*^f*:««[aK 
SB©S3g;&ffi&^^1-i|i#*t:»«©SSI5iTia0T- S . 

[027] :^^m(Omm<Dmm 3 T-$>i.*3|fli:M«[lIES 

[028] :^^m<Dmm(DBm a r-ig s*«<*««(ies 

SB©M3t^&Sr^s-riiiSfli:»«©SgPajfS0T- i. , 

[02 9] *|g?g©ieffi©BSS3T-feSij£«i4:M«IllBS 
SB®9SijS;&^$:^-r#^£;|g®SSIS»rii0't' S . 
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[03 0] y^?&m(Dmmcomm3x-^^^^m-<t.mm^^ 
mm<Dmm:^m^mt^mtmi&(o^mmmmx'$>^o 
[03 1] :^^m(Dmm(Dmm3xh^^mi^mmm^ 

SS©MM:&&* S^t-ifi^^^tE® SgiJ»r® 0-C- 5 . 

[03 2] ^mm<Dmm<DBm3X'^^i^mi*-mmm^ 
mm(Dm7^:sm^^st^mim^<D^^mm^x-^^o 
[03 3] ^^m<Dm&(DWM3xh^^m<*-mmmm 
sa®S!ig:&^*^t-*s«i:a«®ssB»f®0-eife s . 

[03 4] *%B^©^0?g®3T-fe?.4^3?**:««IlIBS 

10 SB©®ig:5ffi^?x-r*«<*s«©5gi5iefia0-efe5. 

[03 5] *^W®^®B383T-fe54^S«:««[ilK 
S6©9li3iS:)^&&^-r^#ft:Stg®SSl!»rS0-e$>S. 

[03 6] :^%m(Dmm(omm3X'h^^m-i^mmmm 
mu(Dmm:^m^mi-^mimmcos^mmmx'ib^. 

[03 7] *^WOll«S®J&S84T-ifeS*S|{*:M«[alliS 

[03 8] *^B^©^©fl5<i4-efeSi|i^|^*:M«!5I8S 
«B©®l3t:&^S:^1-*«i*a«©SglJBf ® 0T- ife -S o 

[03 9] >^^m(Dmm(Dmm4X'tb:s>i^m»mmm^ 

20 ^B©Mji*SS:S^1-*«<*:a*SO^^»f,ffl0T-fei>. 

[040] :^mn(Dms.(Dm.m 4 t- j& ^##:««[5ies 

SB®Sii:&i£Sg"N^4i«i*;S«®sePBr®0-^fei.. 
[04 1] 7^^K®llffi®B]^4T-&:&^^^iil!i]!% 

m.m:<Dmit:^m^m-t^m^^mR(DW^mmmx-^^o 
[04 2] i^imnoy^orM'ix^^^mPf-mmmm 

[04 3] :^m^(D^<DWMAxih^^mnf.mm.mm 

^B®S!!ji*ffi^^x-r*»<*««©S^Bra0-r- 5 . 
[04 4] *^B^®^©fl$®4TfeSi|^»«:«a(ilES 

[04 5] ;^%W©ll£!E®)^^4T-!&i>#«<«:^IS[H]eS 

[04 6] *^^©l|]ffi©}i5^4T-feS^«<*««lH]E& 
SBoSjg^rffiS^N^i|£«¥«;S«©Sg|JBTffl0T- -S. » 
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